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ABSTRACT 


This article evaluates the impact of child health and nutrition program, ICDS on the nutritional status of children in the age group 0-60 months. A reduced form demand 
approach has been applied using National Family Health Survey-3 (NFHS-3) data to estimate program effects using different models and controlling for background 
characteristics. Comparison is made between children living in ICDS areas with those who live in non-ICDS area. Results indicate that children living in ICDS areas 
have better nutritional status than their counterparts in non-ICDS areas. Results indicating better health of boys than girls indicating gender differentials. Longer 
exposure to the program indicates better results. Results also show substitutability between program and mother's higher education and wealthier families. 
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1. INTRODUCTION 

The nutrition and health of has been an important area of policy and planning 
because of the short term and long term benefits. The interest in early childhood 
development in low and middle income countries has expanded rapidly in recent 
years. The contribution of public health programs in improving health of chil- 
dren has been documented by social scientists across the world. This is an impor- 
tant issue for policy makers, especially in the developing countries, where much 
needs to be achieved in basic health care needs. 


Interventions to promote early childhood environments and optimal develop- 
ment are not new in the developed countries. Intensive pilot interventions are 
aimed at improving psychological conditions linked to child development in the 
pre-school years. Development gains are also expected to carry over into later 
stages of middle childhood, adolescence and beyond. Many studies done in the 
developed and developing countries have studied the impact of these interven- 
tion programs (Behrman et. al. 2006). Accumulated evidence reveals associa- 
tions between cognitive and psycho-social skills, nutrition and health status mea- 
sured at young ages on one hand, and later educational attainment, earnings, and 
employment outcomes, on the other. Evaluations of many large scale interven- 
tion programs (such as Head Start and PERRY Preschool Program) indicate that 
the programs had positive effects on test scores, immunization rates, and earn- 
ings in young adulthood, and lowered grade repetition (Currie and Thomas 1995; 
Behrman and Rosenzweig 2004; Murnane, Willett and Levy 1995). In the devel- 
oping countries context, evaluation studies have explored the relationship 
between preschool nutritional status and the education of school-age children 
and adolescents. Malnourished children score lower on tests of cognitive func- 
tioning, have poorer psychomotor development and fine motor skills, have lower 
activity levels, interact with others less frequently, fail to acquire skills at normal 
rates, have lower enrolment rates and attain fewer grades of schooling (Alder- 
man et. al. 2001; Alderman, Hoddinott and Kinsey 2006; Martorell 1999; 
Behrman, Cheng and Todd 2004; Glewwe, Jacoby and King 2001; Maluccio et. 
al. 2005). 


The Integrated Child Development Services (ICDS) is the largest early child- 
hood development programs, which is being operated for more than three 
decades in India. The program provides package of services, comprising supple- 
mentary nutrition, immunization, health check-up, referral services to children 
below six years of age and expectant and nursing mothers. Non-formal pre- 
school education is imparted to children of the age group 3-6 years and health and 
nutrition education to women in the age group 15-45 years. High priority is 
accorded to the needs of the most vulnerable younger children under 3 years of 
age in the program through capacity building of caregivers to provide stimula- 
tion and quality care in early childhood. 


Evaluating public programs like ICDS is an important exercise to justify efficient 
use of scarce resources and to achieve socially desirable outcomes. This article 
looks at the effect the ICDS program has on the health of the children in areas 
where the program is running. Despite its universal spread and the Supreme 
Court orders in 2004 to expedite its expansion, the slow scale up gives us an 
opportunity to compare the ICDS areas with the non-ICDS areas. The former can 
be treated as treatment areas while the latter can serve as control in a non- 
experimental setup. 


Despite such a large nutrition and health program being operational for more 
than 35 years, malnutrition levels continue to be high and alarming. Child health 
is akey indicator of quality of life, particularly in the context of rural India. While 


analyzing the effects of the program on child health, one cannot ignore the impor- 
tant pathways through which the health of the child can be improved. The most 
significant is the role of the mother in taking care of the child. One of the stated 
objectives of the program is to enhance the capacity of the mothers to look after 
the normal health, nutritional and development needs of the child through proper 
community education. It therefore becomes imperative to consider the role of 
mother's characteristics in determining child health and their effect in the pres- 
ence of the program. Studies estimating child health have pointed out various 
determinants (Behrman & Deolalikar 1998; Strauss & Thomas 1995 provide 
excellent survey of these studies 


While estimating program impact of ICDS, I also look at the inter-related ques- 
tions. The role of mother's education on child health, gender differentials across 
program effects and other socio-economic factors that could affect child health 
need to be considered in evaluating health impact. Part of the analysis in this 
paper is motivated by a similar study carried out by Chaudhuri (2008) in the 
MATLAB area of Bangladesh. Though the MATLAB health program was a 
planned experimental study, I am able to use the results for comparison due to the 
similar background in rural areas of the two countries. 


The main objective and hypothesis of this analysis are outlined below: 

First, the effects of the program on child health are estimated using height-for- 
age and weight-for-age as the dependent variables. These are the two commonly 
used measures of long-term nutritional status (Trapp and Menken, 2005). I esti- 
mate results for children in the age group 0-60 months, using each child as the 
unit of analysis, comparing health of children living in ICDS areas with those liv- 
ing in areas without ICDS program. I hypothesise that those in program areas 
would have better health ifthe program is working well. While estimating the pro- 
gram effects, this article also present estimates of other correlates of nutritional 
status of children in the sample. 


Second, this paper tests for differential effects in terms of gender. The existence 
of gender differentials across India is well documented. Studies in several states 
across the country have found that boys are much more likely than girls to be 
taken to a health facility when sick (Ganatra and Hirve 1994; Kishor 1995). Evi- 
dence also points out to gender bias in nutritional intake in South Asia (Dasgupta 
1987). Studies also point out to differences in allocation of resources within a 
household with sons getting preference over daughters particularly in food and 
health inputs. Study by Behrman shows that girls are given less nutrition than 
boys in lean seasons. The strength and persistence of such discrimination against 
girls (and the concomitant preference for sons) in South Asia, particularly in 
India, stem from the perceived economic, social, and religious utility of sons com- 
pared to daughters. In a society with strong son preference, as is the case in much 
of India, it would not be surprising to find differential effect of ICDS program 
between the two sexes. I investigate the existence of gender bias by looking at 
estimates of gender-specific models. While doing this, the differential returns of 
education on health of boys and girls are studied. 


Third, the role played by mother's education is very important. Educated mothers 
are able to understand and use information in a better manner. We estimate the 
effects of maternal education on child health in the presence of the program. 


Fourth, we estimate joint effects. Child's nutritional status is strongly determined 
by economic status of the household. Poor households and individuals have low 
access to food and other health care resources. Following Chaudhuri (2008), I 
estimate the joint effect of wealth and the program on the nutritional outcomes of 
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children. The joint effect of mother's education and the program is also esti- 
mated. A positive sign of the interaction terms of both would imply a 
complementarity whereas a negative sign would imply a substitutive relation. I 
expect a negative sign for both, as higher wealth and higher education can ensure 
other ways of accessing healthcare and information regarding the same, mitigat- 
ing the program need. 


Fifth, I test for varying exposure levels. The effect of the program could vary with 
the extent of exposure to the program. The ICDS program was started in 1975 but 
the implementation and scale up has been gradual implying that there is substan- 
tial variance in the timing of implementation of the program across areas, where 
implementation means the year in which a particular anganwadi centre became 
operational. The variance implies differences in the duration of exposure to the 
program. In an evaluation of Bolivia PIDI pre-school program (Behrman, Cheng 
and Todd 2004), it was found that impact is most clearly observed among chil- 
dren who have been exposed to the program for more than a year compared with 
those exposed for less time. An evaluation of PROGRESA by Gertler (2004) who 
found no program impact after only six months of program exposure, but with 24 
months of program exposure the illness rate of the treatment group was much 
lower than control group. In a program like ICDS where the objective is not only 
short run health but also long term health through awareness building and other 
measures of growth-promotion, it would not be unreasonable to assume that the 
longer the time period for which an AWC is operational, the higher would be the 
health gains. My hypothesis is that the more the interaction with the program, the 
better the nutritional status of the children i.e. a positive sign for the coefficient of 
the age of aanganwadi centre. 


Finally, I look at the effect of program on the probability of being underweight 
and stunted. 


2. ICDS: PROGRAM AND EVALUATION 

In pursuance of the National Policy for Children and recognizing that it is in early 
childhood that the foundations for physical, psychological, and social develop- 
ment are laid and that provisions of early childhood services, especially to the 
weaker and more vulnerable sections of the community, will help prevent or mini- 
mise the wastages arising from infant mortality, morbidity, malnutrition and stag- 
nation in schools, the Government of India started the Integrated Child Develop- 
ment Services Scheme in 1975 in 33 pilot projects, and has now expanded to 
around 7000 projects. 


ICDS is designed to promote holistic development of children under six years, 
through the strengthened capacity of caregivers and communities and improved 
access to basic services, at the community level. Within this group, priority is 
accorded to addressing the critical prenatal — under three years age group, the 
period of most rapid growth and development. The program provides an inte- 
grated approach for converging basic services for improved childcare, early stim- 
ulation and learning, health and nutrition, water and environmental sanitation — 
targeting young children, expectant and nursing mothers and adolescent girls' 
groups. 


There have been hundreds of studies and surveys that have assessed some aspect 
of ICDS. These studies contribute to our understanding of the working of the pro- 
gram and also throw light of its major deficiencies and gaps. Radhakrishna et. al. 
(1998) estimate that in the absence of ICDS program the percentage of malnour- 
ished children (1-5 years) in 1988-1990 would have been 9.2% as compared to 
the observed figure of 8.7% and the percentage of moderately malnourished chil- 
dren would have been 44.5% as compared to the observed figure of 43.8. Shanti 
Ghosh (2004) provides evidence that even after fifty years of operation the ICDS 
is yet to have an impact on the poor nutritional status of children. It has been real- 
ized that the AWW can be a good resource if properly manned and supervised. In 
their evaluation study of three southern states (Andhra Pradesh, Karnatka and 
Tamil Nadu), Vazir and Kashnath (1999) indicate higher developmental (motor 
and mental development source) benefits to children exposed to the pre-school 
education under the ICDS as compared to controls even after controlling for 
home environment and social economic status,. The ICDS beneficiaries with 
more than or equal to 75% weight for age achieved significantly higher intelli- 
gence quotients compared to the poorly nourished controls. The finding suggests 
that development stimulation offered by the program could promote their 
psychosocial development independent of nutritional status. The study also high- 
lighted the need by mothers for better infrastructural facilities of AWCs 


Kumar (2006) explores the extent of under-nourishment among children and to 
look into the functioning of ICDS in ameliorating malnutrition and educating 
mothers on health and nutrition issues in the states of UP, Rajasthan and Orissa. 
The study shows the high extend of under nourishment and the less than satisfac- 
tory performance of ICDS. Around 1/4th of children were born under weight. He 
also finds that proper charts for growth were not maintained in any of the states. 
Dubowitz et. al. (2007) carry out an impact evaluation study where 744 women 
and children in Jharkhand. The authors conclude that the evaluation results indi- 
cate that programmatic overlays to the ICDS program, which focus primary 
attention on children 0 to 36 months of age and on women, have the potential to 
transform into a cost-effective instrument for reducing child malnutrition in 
India, with implications for women and children in India. 
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The major national level studies have been done by NIPCCD (1992, 2006) and 
NCAER (2001). The NCAER study monitors program inputs but does not pro- 
vide an evaluation of impact. In the 1992 study, NIPCCD reveals that the per- 
centage of malnourished ( Grade III & IV ) in the ICDS areas is less by 1.8 points 
for children under 3 years and by 1.5 points for children in 3-6 year old. It found 
that the prevalence of malnutrition was lower in the program areas, but given the 
sample sizes of the control and treatment groups both these differences are statis- 
tically insignificant. Other recent studies on large dataset estimate the associa- 
tion of living in programs areas and health status but do not find significant 
effect. Using multivariate analysis on NFHS data, Das Gupta et al (2005) find 
that the program appears to have significant and positive effect on nutritional sta- 
tus. However, on using more robust econometric techniques, they find little sig- 
nificant effect of living in program area. 


Though most of the studies study some aspect of the program, not many have 
tried to capture the differential effects as well as interaction effects of the pro- 
gram. This paper aims to bridge this gap. 


3. METHODOLOGY 

(a) Model 

The theoretical approach we follow in this analysis is based on Becker's microec- 
onomic models of household production (Becker 1965). Households allocate 
resources for production of goods and services that are either sold in the market 
or consumed at home. This work has been extensively used in many studies to 
estimate health or anthropometric production functions relating child height or 
child weight (Grossman 1972). Behrman and Deolalikar (1988), Strauss and 
Thomas (1995) and Currie (2003) provide excellent reviews of later applications 
of this model to child health status. I use the model as laid out by Strauss and 
Thomas (1995). The model can be solved to derive reduced form demand func- 
tions for children's health from which estimates of the program impact on the 
health status of children can be obtained. The reduced-form demand equation is a 
function of individual, household and community characteristics, income and 
prices and program variable. I am interested in measuring the program impact on 
health outcomes of children and also other determinants of children's health. 


For estimation, I assume that the reduced-form demand function is linear. For a 
particular child, the health function can be written as: 





H, 





in = Bot b,Z, + b, Z,+b,ICDS+ u (1) 
where ICDS refers to the program (treatment) area, one of the possible household 
resources, that has been singled out because ofits central interest for our analysis. 
I wish to obtain an estimate of the impact of ICDS on child anthropometric mea- 
sures of health, i.e, a good estimate of the parameter b,. ICDS refers to the pres- 
ence of the program. Z, refers to all the child-related factors and Z, refers to a set 
of the parental and household factors. w is the disturbance term. The parameters 
that are to be estimated are the vector of coefficients given by b. The basic estima- 
tion problem is that there are likely to be many unobserved variables that affect 
child nutritional status within this framework and that may be correlated with 
whether a particular child in a particular household is in the ICDS program area. 
For example, a household with access to ICDS may be more likely to take advan- 
tage of the program if the parents have greater concern about their children's wel- 
fare and future prospects, ifthe parents are more educated, ifthey belong to a par- 
ticular caste or religion or if the local environment is relatively unhealthy. As a 
result, if there is no control for such factors, the estimated 5, will be contaminated 
by omitted variable bias and may differ substantially and possibly even in sign 
from the true value. The estimation strategy used in this study controls for such 
factors. Squares terms of regressors as well as interaction terms between the 
covariates are introduced in the empirical specifications to account and control 
for any nonlinearity. 


The empirical specifications involve estimations of five variants of the model: 
In the base model, I include only the program variable. In the second model, the 
program effect controlling for only the individual characteristics is examined. 
Third model includes maternal factors. The fourth model controls for all paternal 
and household characteristics. The full model includes all the controls including 
the interaction terms. I estimate these models for different age groups, gender 
and varying program definitions. 


(b) Estimation Issues 

When accessing program impacts it is important to determine whether the provi- 
sion of program to particular areas might has been governed by location specific 
factors that are related to the outcomes of interests. If the programs are targeted 
with their presence being associated with characteristics not observed by 
researchers, there could be important biases in studies that simply relate out- 
comes to the presence of programs. 


However, ICDS program is a universal program without any targeted placement. 
The only official guidelines require anganwadi centres (AWCs) to be opened as 
per population norm. Based on just one norm, it would be unreasonable to 
assume that ICDS has been selectively placed. Yet, to the extent that the individu- 
als have a choice of visiting and using the services, there is an element of self- 
selection bias. 
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4. DATAAND MEASURES 

The data source for analysis in this thesis is the third round of National Family 
Health Survey (NFHS-3). NFHS-3 used three types of questionnaires: the 
Household Questionnaire, the Women's Questionnaire, and the Men's Question- 
naire. For the purpose this study, I use the All Birth (BR) file. Birth Recode files 
contain an entire woman's questionnaire for each child listed in her birth history. 
The study sample used in this analysis consists of children up to five years/ 59 
months of age. Since almost 80 percent of ICDS projects are running in rural 
areas, | restrict our analysis to rural areas only. Of the total 26065 children for 
weight-for-age, 13491 are boys and 12574 are girls. For height-for-age depend- 
ent variable, there are 26038 children out of which 13482 are boys and 12556 are 
girls. 


Dependent Variables 

Anthropometric Measures: The health status (defined as H in equation 1) can be 
captured by different variables, which are typically either self-reported, subjec- 
tive measures, or objective measures such as height, weight, or body mass index 
(Falkner and Tanner 1986). I focus here on commonly used of long-term nutri- 
tional status, height for age (Trapp and Menken 2005). The anthropometric index 
of height-for-age (HAZ) reflects pre and post-natal growth, and deficits in 
height-for-age show the "long-term, cumulative effects of inadequacies of nutri- 
tion and/or health" (Gillespie & Haddad 2001). A child is classified as “stunted” 
ifher or his HAZ is below —2 standard deviations from the median of the National 
Centre for Health Statistics/World Health Organization international growth ref- 
erence (WHO 1995). 


The NFHS-3 collected anthropometric measures and health and vaccination his- 
tories for all children aged 0-60 months whose mothers were surveyed. In order 
to estimate the effects of maternal education on child nutritional status, our sam- 
ple from the NFHS is limited to children between the ages of 0-60 months for 
whom these anthropometric data are available. 


Explanatory Variables 
The list of predictors of child nutritional status that we use includes a series of 
variables measured at the child, household and village level. 


Variables at the Children Level: One of the child characteristics included in the 
model is child age. This is expressed in one-year bracket, with the base group 
being children 0-12 months of age in order to accommodate well known age- 
specific patterns in nutritional status (Shrimpton et al. 2001). The variable mea- 
suring children's ages is formulated as a step dummy, with children 0-1 year old 
(0-11 months) the reference category and indicator variables for children aged 
1—2 years (12—23 months) , 2-3 years (24-35 months), A 0-1 gender dummy vari- 
able included in the model where “male child” is taken as the reference category. 


Mother's Characteristics: Age and age of mother at the first birth are included in 
the regression analysis as important characteristics of the mother. Younger moth- 
ers typically have higher risks of poor pregnancy outcomes. While age may 
reflect biological factors, it also reflects socioeconomic considerations including 
standing in the household hierarchy. 


Education of the mother is treated as step dummy variables, with “no education” 
being the reference category and indicator dummies for primary, secondary and 
higher education. 


Socio-Economic Variables: Among household characteristics, religion is an 
important factor in determining health of a child and use of program and medical 
services. The reference category is being a Hindu, while dummies indicate Mus- 
lim, Christian and Sikh. Another variable we include is that of caste of head of 
household (and therefore of household). The reference category is belonging to 
SC/ST. Sex of head of household is also included as an explanatory variable. 


The household characteristics taken into account are household size, sex of the 
head of the household, water and toilet use, location in an urban or rural area, eco- 
nomic status, and country of residence. Household size is the number of people 
who usually live and eat together. Households' health environments are mea- 
sured using indicators of type of water and latrine use. For water, the reference 
category is the use of surface water, and dummy variables for well and piped 
water indicate safer water use. For latrine use, the reference category is of no 
latrine, while dummy for community owned toilet. For higher degree of sanita- 
tion, the reference category is other latrine, while dummy variable is for flush 
latrine. 


The NFHS-3 data does not provide any measure of income of households. How- 
ever, household wealth is a good approximation of income. NFHS-3 data pro- 
vides wealth index which was constructed form the household level data using 
Principal Components Analysis. 


4. RESULTS AND ANALYSIS 

Anthropometrics: Anthropometry is an important tool in the assessment of 
health and nutritional status of children. The terms underweight and stunting are 
measures of protein- energy undernutrition and are used to describe children who 
have height-for-age measurement that is more than two standard deviations 
below the median value of the WHO reference group. 
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Results that identify other determinants of children's status and their interacted 
effects with the program are reported. I estimate five models as described above. 
It must be noted that since main interest is in estimating the program impact, we 
do not dwell deeper some of the aspects of nutritional status 


Program Effect: A dummy variable is used to indicate the presence of the pro- 
gram. The coefficient of the dummy variable indicates the effect of the program 
on children's health status. Tables 1 to 5 present the least squares regressions for 
the entire sample of children. The estimates suggest that the program has positive 
and significant effect on the nutritional status of child as measured height-for- 
age. Table 1 and 2 present the full model estimates with weight-for-age and 
height-for-age being the dependent variables respectively. Results suggest that 
living in areas with the ICDS program has a beneficial effect of child health. This 
effect continues for all the models (only full model results are presented here). 
The age of child and square of age are significant implying that the child's nutri- 
tional status has a U-shaped relationship with age. The dummy variables for SC, 
ST and OBC households is negative implying that children in these households 
have lower nutritional status as compared to general caste category which is the 
reference category. The estimated coefficient of dummy variables associated 
with different religions shows lesser health for Muslim children as compared to 
Hindu children, though the coefficients are not significant. The coefficient of the 
gender shows that there are no differences between the nutritional status of the 
children belonging to male-headed households or female-headed households. It 
should be noted that there are very few female headed households in our study. 
Household size is found to be negatively related to child's health status in rural 
India. Larger households have nutritionally worse off children than smaller sized 
households. This is an expected outcome as more people mean less resource and 
expenditure per member of the household including the children. All the vari- 
ables associated with the wealth status of the households are significant in deter- 
mining the nutritional status of the children and the health increase as the house- 
holds get wealthier. This conclusion is also reached by Strauss (1990) and Horton 
(1988). The source of drinking water and sanitation are important factors in 
nutritional status of children. The provision of healthy environment plays most 
crucial role in determining health status of children. In our study, these appear 
with the wrong signs. Also these have a weak association with health status. This 
disturbing result brings in doubt the cleanliness in the households with respect to 
sanitation. 


Returns to Mother's Education and ICDS: ICDS is a program aimed at 
improving the nutrition and health of a child. However, the pathways through 
which the program inputs result in the desired outcomes are mother's education 
and maternal characteristics. In order to arrive at better and less biased results of 
returns to mother's education on child health, one needs to take into consideration 
other maternal characteristics like age of mother, mother's age at first birth and 
nutritional status of mother. There is a consistently strong and positive relation- 
ship between these and WAZ and HAZ of children. The coefficients of mothers 
having completed primary, secondary or higher education increase in magnitude 
implying higher returns to child health as mothers get more educated. Results 
show that after controlling for the possible impact of other socio-economic vari- 
ables, coefficients of mother's education are strong. It has been found that more 
educated mothers are better able to use maternal and child health care services 
and take better care of children (Cleland and van Ginneken 1988) The strong 
effect of program gets further validated by this result. Mother's age at first age 
which is a proxy for experience in caring for a child turns out to be significant 
also. 


To test for the substitutive role of ICDS program and mother's education I look at 
the coefficients of the interaction term. The null hypothesis is that the coefficient 
of the interaction variable is positive. In columns 2, 4 and 6 of tables | to 4, the 
coefficient of the interaction term is positive but insignificant for less educated 
mothers implying that at lower levels of education, mother's education is com- 
plementary to program. This is as expected as a less educated mother would not 
have access or ability to gain information about health and child care practices 
from other sources. The sign of this coefficient becomes negative for more edu- 
cated mothers who have completed higher secondary education implying a 
substitutive role of mother's education and program. Similar results are drawn by 
Chaudhuri (2008) and Rosenzweig & Schutlz (1982) for rural Bangladesh and 
urban Colombia respectively. 


Gender Differences: Preference for sons over daughters and gender inequality 
are well-known and a widespread reality in India. Theories of common prefer- 
ence models and bargaining frameworks have explored this angle in greater 
details. Studies from different disciplines have found that preference for sons is 
strong in areas where the cultural, social and economic role of women in society 
and/or within the household is weaker (Basu 1999; Dreze and Sen 2002). The 
results so far have hidden the differential effects of the program on girls and boys 
in our sample. The gender models bring out and validate the existence of huge 
gender differentials. The coefficient of ICDS program variable turn out to be 
insignificant in all the models for both WAZ and HAZ implying girls in program 
area have no better health than girls in non-program area. For boys in the sample, 
the program has a positive and highly significant impact. Also, this effect 
remains even after controlling for all other background characteristics. When I 
look at the returns to mother's education and its relationship with gender, the 
interaction terms in column 5 of tables 4 and 6 show insignificant association 
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with daughter's health while the effects are for boys are substantial. There is a 
strong substitutive relationship between mothers who have completed higher sec- 
ondary and boy's health status, both for WAZ and HAZ. This implies that gender 
differentials exist despite educational levels of mothers. The roots of this are too 
deep. These results validate those of earlier gender studies in several states across 
India (Ganatra & Hirve 1994; Kishor 1995). 


Wealth Effects: Nutritional status of children is positively related to the wealth 
of household. Tables 1 to 4 show that as compared to the poorest quintile of 
households, children belonging to wealthier households have better health, both 
in terms of WAZ and HAZ. The interaction term in columns 2,4 and 6 in tables 1 
to 4 shows that presence of program and wealth have a complementary relation- 
ship. However, this coefficient is insignificant in table 4. Though there is a com- 
plementary relationship between wealth and program in gendered models as 
well, the coefficients are very small (even zero at times) in magnitude. 


Age-Differentials: Tables 3 and 4 present WAZ and HAZ for the three age 
groups, namely 0-11 months, 12-35 months and 36-59 months. In our dataset, 
almost 90 percent of all the children in all the age groups are in the program area. 
The program seems to have a negative effect on WAZ of infants (column | and 2 
in tables 3 and 4) whereas there seems to be no effect on the health of children 
between | and 3 years of age. Being in the program has positive and significant 
effect on the older children in our sample. These results hold for WAZ whereas 
are almost insignificant for most of the models for HAZ (with the exception of 
age group 3). This implies that being in the treatment area is more beneficial at 
older ages rather than younger age. This result could imply that the program is 
reaching the older children and is not able to reach the children in the most crucial 
age of upto 3 years. An explanation for this could be the fact that the program is 
being seen as a “food-only” program where children are using this service most 
extensively, as is pointed out by many studies. This aspect needs to be examined 
in greater details. 


Program Exposure: Table 5 presents estimates of program exposure defined as 
the length for which the AWC has been running. This coefficient is positive and 
significant at almost 10 percent. This gives us reason to believe that the presence 
of AWC ina village has a positive effect of child health. As mentioned in theoreti- 
cal model by Becker that current health status is a function of previous inputs into 
health, this result validates the theory. ICDS is a program geared towards 
improving health-related behaviour of people and also aims to impart education 
and knowledge to adolescent girls and pregnant women. Such knowledge also 
spreads through word-of-mouth. This is a very positive and important finding for 
program impact and builds up a strong case for a speedy universalization of the 
program. We also estimated for program utilization, defined as the use of ICDS 
services in the last twelve months and we find a positive impact of the program. 


Estimated Impact on the Probability of Underweight and Stunting: The anal- 
ysis in the above sections pertains to the average impact of ICDS on child health. 
But another particular interest is what are the effects on the children who already 
have poor health - those who are underweight (below minus two standard devia- 
tion from median weight-for-age of reference population) or stunted (below 
minus two standard deviation from median height-for-age of reference popula- 
tion). Table 6 shows that the children in the ICDS area have a lower probability of 
being underweight. The probability reduced by 12% for the children in the pro- 
gram area. The results are significant. Table 7 reports estimation results for prob- 
ability of being stunted. Though the effect of being in the program is small, yet it 
shows that being in program area reduces the probability of stunting. 


6. CONCLUSION 

India's biggest child health and nutrition program, Integrated Child Develop- 
ment Services aims to improve the health and well-being of children below six 
years of age among other objectives. Previous studies have shown that the chil- 
dren using these services show better health. 


This paper analyses ICDS program on several dimensions, including gender dif- 
ferentials, interaction effects and varying effects due to program exposure. The 
results indicate differential gains by age groups and gender. Boys in the ICDS 
area tend to have better nutritional status than the boys in areas where ICDS was 
not present while girls in program areas were no healthier than their counterparts 
innon-ICDS areas. Also, gender differences seemed prevalent in spite of higher 
educated mothers. Mother's education at high levels was found to be a substitute 
to program for boys. The program seems to be more beneficial to children who 
are older. This shows that the program is not being able to reach out the focus age 
group. Exposure to program affects health positively. The longer the operational 
age of an AWC, the better the nutritional status of children living in such areas. 
Being in the program area reduces the probability of being underweight and 
stunted. 


Though this paper uses cross section analysis, in order to estimate effectiveness 
of programs, panel data which track villages and individuals would give more 
robust results. Cross sectional studies could lead to some biases. Also, NFHS 3 
data was silent on village level characteristics. This limited our scope to dwell 
deeper into multi-level modelling techniques of estimations. These models are 
an improvement over regression models due to their consideration of cluster- 
level variables. These qualifications notwithstanding, my results indicate that 
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ICDS improves health of children. The program also benefits when it runs over a 
longer period of time. These results advocate universalization and up scaling of 
the program Benefits of the program would improve if the program is strength- 
ened in terms of its reach and quality. 
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Table 1: Impact of Program on Girls, Boys, and Children 


Table 2: Impact of Program on Girl, Boys, and Children 
(Dependent Variable: HAZ) 















































































































































































































































Dependent , : A Children Weight for Dependent : ‘ Fi . Children Height for 
Variable Girl Weight for age| Boys Weight for age age Variable Girl Height for age | Boys Height for age age 
Statistical Method| OLS OLS OLS OLS OLS OLS Statistical Method OLS OLS OLS OLS OLS OLS 
Equation no. 1 2 3 4 5 6 Equation no. 1 2 3 4 5 6 
No. of observation | 11113 | 11096 | 11948 11940 |_ 23061 | 23061 No. of observation | 11096 | 11096 | 11940 11940 | 23036 | 23036 
edrusted Resquared) Oh OE eee Ot es Adjusted R-squared| 0.1473***| 0.1480 [0.1239***[0.1250***| 0.134 [_ 0.134 
Explanatory Coef. Coef. Coef. Coef. Coef. Coef. Explanatory Coef. Coef. Coef. Coef. Coef. Coef. 
Variables (P-value) | (P-value) | (P-value) | (P-value) | (P-value) | (P-value) Variables (P-value) |(P-value)| (P-value) | (P-value) | (P-value) | (P-value) 
-0.01 0.05 | 0.10*** | 0.21%** | 0.046" | -0.026 ee ee + 
P. pee 0.00 0.13 | 0.10 0.28 0.055 -0.114 
eran | (0.824) | (0.429) | (0.004) | (0.001) | (0.057) | (0.637) Program Area | (9 95g) | (0.137) | (0.023) | (0.001) | (0.093) | (0.121) 
Age of child -0.03 *** -0.03*** -0.03 *** -0.03*** -0.031*** -0.031*** A a of child -0.09%*** -0.09%*** -0.09*** -0.09*** -0.091*** -0.091*** 
Square of age of | 0.00*** | 0.00*** | 0.00*** | 0.00*** | 0.000*** | 0.000*#* Square of age of | 0.00*** | 0.00***| 0.00"** | 0.00% | 0.001"** [0.001"** 
child (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) child (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) 
3 -0.01*** | -0.01*** 0.00* 0.00* — |-0.006*** | -0.006*** 0.00 0.00 0.00 0.00 0.002 0.002 
Mother's A: fee : : i ; ; ; 
OMses SES | (0.001) | (0.001) | (0.075) | (0.078) | (0.000) | (0.000) Mother's Age | (0,933) _| (0.982) | (0.251) | (0.243) | (0.430) | (0.448) 
Mother's Age at first] 0.01*** | 0.01*** | 0.01** | 0.01** |.0.009*** | 0.009*** Mother's Age at first] 0.02*** | 0.02*** | 0.01" 0.01* | 0.013*** | 0.013*** 
birth (0.008) | (0.010) | (0.035) | (0.039) | (0.001) | (0.001) birth (0.001) | (0.002) | (0.046) | (0.054) | (0.000) | (0.000) 
(Mother's Body Mass} 0.06*** | 0.06*** | 0.06*** | 0.06*** | 0.064*** | 0.064*** Mother's Body 0.03*** | 0.03*** | 0.03*** | 0.03*** | 0.032*** | 0.032*** 
Index (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) Mass Index (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) 
Mother's Education:| 0.07** | -0.07 | 0.11*** 0.11 | 0.090*** | 0.005 Mother's Education:| 0.13*** | -0.04 | 0.12*** 0.11 | 0.124***] 0.010 
Completed Primary | (0.038) | (0.473) | (0.000) | (0.216) | (0.000) | (0.940) Completed Primary! (0.002) | (0.717) | (0.004) | (0.376) | (0.000) | (0.905) 
Mother's Education: i en 
Completed 0.22*** | 0,25*** 0.24*** 0.31*** | 0.226*** | 0.238*** rc RAO ha 0.28%** | 0.38*** | 0.27*** 0.34*** | 0.270*** | 0.307*** 
Sena (0.000) | (0.003) | (0.000) | (0.000) | (0.000) | (0.000) P (0.000) | (0.001) | (0.000) | (0.003) | (0.000) | (0.000) 
Ty Secondary 
Mother's Education: Ne em 
Camplctedtigh |" | oe | Oe | Oe ee Mothers Badneationy gorse | o.71e* | 0.50% | 1.31 | 0.553*** | 0,934" 
Sida (0.000) | (0.011) | (0.000) | (0.000) | (0.000) | (0.000) : vp sa gi (0.000) | (0.050) | (0.000) | (0.000) | (0.000) | (0.000) 
Household Caste: | -0.10*** -0.10 -0.09*** -0.09** |-0.097*** | -0.097*** Household Caste: -0.14*** |-0.13***] -0.18*** | -0.18*** |-0.164***|-0.163*** 
SC (0.004) | (0.005) (0.009) (0.012) (0.000) | (0.000) Sc (0.004) | (0.005) | (0.000) (0.000) (0.000) | (0.000) 
Household Caste: | -0.03 -0.02 | -0.20%** | -0.19%* |-0.112*]-0.111* 
Household Caste: | 0.04 0.05 | -0.14%** | -0.13** | -0.047 | -0.045 
Br AO SET | MESSE | AOD | LO | ONY || ACD) ST (0.436) | (0.352) | (0.008) | (0.014) | (0.199) | (213) 
3, eta: * * eR 2k ok kok eR 
cabal > las aoe oes tt ae to. 00R) Foot} Household Caste: | -0.11** |-0.10"] -o.1= | -0.1 [0113/0114 
é : 001) : : : OBC (0.009) | (0.010) | (0.004) | (0.005) | (0.000) | (0.000) 
101 . al a a * a * i] waa 
rap anne fas nae Ree heed Pens Household -0.02 | -0.02 | -0.18*** | -0.18*** ]-0.104***]-0.105*** 
: é : : : : Religion: Muslim | (0.730) | (0.703) | (0.000) | (0.000) | (0.003) | (0.002) 
iar aa ree pare at ou ae Hh oth Household -0.02 | -0.02 | -0.03 0.03 | -0.022 | -0.023 
Religion: Christian | (0.733) | (0.731) | (0.663) | (0.634) | (0.595) | (0.586) 
Household Religion:| 0.15* 0.14* 0.09 0.08 0.116** | 0.115** Household 0.06 0.04 -0.08 ~0.10 ~0.026 ~0.030 
Sikh (0.056) | (0.073) | (0.192) | (0.245) | (0.024) | (0.026) Religion: Sikh | (0.590) | (0.708) | (0.396) | (0.283) | (0.708) | (0.664) 
Household Religion:| -0.21** | -0.21** -0.15 -0.16 — |-0.190***|-0.190*** Household -0.26** | -0.26* -0.20 -0.20 -0.236** | -0.234** 
Other (0.033) | (0.034) | (0.128) | (0.125) | (0.007) | (0.007) Religion: Other | (0.050) | (0.052) | (0.151) | (0.153) | (0.013) | (0.014) 
. -0.01** | -0.01*** | -0.01*** | -0.01*** |-0.010***|-0.010*** ; -0.02%* |-0.02%*| -0.02%* | -0.02%** |-0.017***|-0.018%** 
Household ; 
ousenore SZ | (0.012) | (0.008) | (0.002) | (0.001) | (0.000) | (0.000) Household size | (999) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) 
Sex of head of 0.00 0.00 -0.02 -0.02 -0.010 | -0.011 Sex of head of 0.06 0.06 | -0.08* | -0.07*@ | -0.013 | -0.015 
household: Male | (0.957) | (0.973) | (0.579) | (0.611) | (0.701) | (0.665) household: Male | (0.200) | (0.198) | (0.095) | (0.108) | (0.705) | (0.661) 
Pined svat -0.01 -0.01 -0.02 -0.03 -0.016 | -0.015 Piped water -0.01 -0.02 -0.01 -0.02 -0.007 | -0.006 
ped water (0.779) | (0.720) (0.482) (0.404) (0.514) | (0.529) (0.832) | (0.746) | (0.880) (0.720) (0.839) | (0.864) 
pingn waite -0.08* | -0.09%* -0.01 -0.02 -0.046 0.047 Flush toilet -0.01 -0.02 -0.04 -0.05 -0.026 -0.028 
(0.058) | (0.042) | (0.737) | (0.636) | (0.119) | (0.112) (0.820) | (0.685) | (0.476) | (0.350) | (0.510) | (0.482) 
on, | 0.15%" |-0.15*] 0.13%" | 0.12%" |-0.138%*]-0.137%* 
py |-0.20%* | -0.20% | -0.14* | -0.14* |-0.170%**|-0.170%* 
Community Toilet | (4 gg) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) Community Toust | (@.002) | (0.003) | (0.013) | (0.017) | (0.000) | (0.000) 
Wealth Index: 0.14*** | 0.11] *** 0.14*** 0.10*** | 0.142*** | 0.118*** Wealth Index: 0.15*** 0.09** 0,13*** 0.05 0.139*** | 0.079** 
poorer (0.000) | (0.002) | (0.000) | (0.002) | (0.000) | (0.000) poorer (0.000) | (0.046) | (0.002) | (0.268) | (0.000) | (0.046) 
Wealth Index: 0.24%** | 0.1 7* 0.21 *** 0.13*** | 0.229*** | 0.181 *** Wealth Index: 0.22*** 0.10 0.24*** 0.08 0.235*** | 0.116* 
middle (0.000) | (0.000) | (0.000) | (0.005) | (0.000) | (0.000) middle (0.000) | (0.132) | (0.000) | (0.195) | (0.000) | (0.064) 
| 0.36% | 0.23% | 0.35% | 0.20 | 0.357% | 0.284% Wealth Index: rich 0.38*** | 0.16*@ | 0.42*** 0.14 0.402*** | 0.223** 
Wealth Index: richer) (9 ggg) | (0.001) | (0.000) | (0.003) | (0.000) | (0.000) calm neex: TIDE! .000) | (0.101) | (0.000) | (0.136) | (0.000) | (0.014) 
Wealth Index: | 0.56*** | 0.35% | 0.47% | 0.25** | 0.513%** | 0.413 *** Wealth Index: | 0.65*** | 0.30** | 0.59*** 0.15 | 0.615*** | 0.375*** 
richest (0.000) | (0.001) | (0.000) | (0.019) | (0.000) | (0.000) richest (0.000) | (0.039) | (0.000) | (0.278) | (0.000) | (0.002) 
Program*Mother's 0.15 0.00 0.097 Program* Mother's 0.20 0.01 0.129 
primary education (0.127) (0.991) (0.165) primary education (0.134) (0.930) (0.165) 
Program*Mother's -0.04 -0.09 -0.014 Program*Mother's -0.13 -0.09 -0.042 
secondary education (0.690) (0.305) (0.833) secondary education (0.274) (0.457) (0.638) 
1 * ‘ 
rh daecoray 0.34 0.64% -0.379** i etary -0.13 0.93 0.416" 
igher secondary 
cdiication (0.236) (0.007) (0.037) education (0.722) (0.003) (0.087) 
Program* Wealth 0.00** 0.00*** 0.028 Program* Wealth 0.00*** 0.00 0.068** 
index (0.028) (0.010) (0.228) index (0.003) (0.000) (0.027) 
constant -2.58 -2.50 -2.67 -2.62 -2.630 | -2.590 constant 71.55 71.42 71.53 71.41 71.543 | -1.449 














Absolute value of t-statistics in parentheses 
* Significant at 10%; ** significant at 5%; *** significant at 1% 








Absolute value of t-statistics in parentheses 
* significant at 10%; ** significant at 5%; *** significant at 1% 








International Education & Research Journal [[ERJ] 


389 








E-ISSN No : 2454-9916 | Volume: 3 | Issue: 5 | May 2017 


Research Paper 



































































































































Table 3:Impact of Program on Children in Age 0-11, 12-35 and 36-59 Months 
Dependent Variable Children Weight for age 0-11 Months | Children Weight for age 12-35 Months Children Weight for age 36-59 Months 
Statistical Method OLS OLS OLS OLS OLS OLS 
Equation no. 1 2 3 4 5 6 
No. of observation 4192 4192 9221 9221 9648 9648 
Adjusted R-squared 0.125 0.124 0.135 0.135 0.106 0.106 
Explanatory Variabl Coef. Coef. Coef. Coef. Coef. Coef. 
Ap aon VanTaO Se (P-value) (P-value) (P-value) (P-value) (P-value) (P-value) 
Promatn Area -0.120* -0.167 0.022 -0.065 0.142*** 0.087 
8 (0.056) (0.241) (0.588) (0.478) (0.000) (0.257) 
Mother's A -0.010** -0.011** -0.010*** -0.010*** -0.003 -0.004 
Ohne Daa Be (0.014) (0.014) (0.000) (0.000) (0.133) (0.131) 
; ‘ 0.007 0.008 0.015*** 0.015*** 0.007* 0.007* 
Mois Aer at siest Din (0.313) (0.293) (0.000) (0.000) (0.080) (0.078) 
; 0.077#** 0.077*** 0.062*** 0.062*** 0.061*** 0.061*** 
Mother's Body Mass Index (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Mother's Education: 0.086 0.159 O.111*** -0.185 0.078** 0.081 
Completed Primary (0.153) (0.351) (0.003) (0.103) (0.014) (0.362) 
Mother's Education: 0.229*** 0.344** 0.253*** 0.151 0.190*** 0.228** 
Completed Secondary (0.000) (0.034) (0.000) (0.148) (0.000) (0.010) 
Mother's Education: 0.329** 0.898** 0.429*** 0.522* 0.288*** 0.689*** 
Completed High Secondary (0.011) (0.027) (0.000) (0.072) (0.000) (0.008) 
. -0.059 -0.058 -0.130*** -0.129*** -0.089** -0.089** 
Household Caste: SC (0.359) (0.368) (0.001) (0.001) (0.011) (0.011) 
. -0.124* -0.122* -0.054 -0.054 -0.150*** -0.150*** 
Boel Oe (0.074) (0.082) (0.227) (0.225) (0.000) (0.000) 
-0.049 -0.050 -0.092*** -0.094*** -0.072** -0.072** 
Household Caste: OBC (0.374) (0.367) (0.006) (0.005) (0.017) (0.016) 
rere i 0.149** OLS 1** -0.088** -0.088** -0.068* -0.069* 
Hauechold Religion: Musing (0.029) (0.027) (0.035) (0.034) (0.064) (0.060) 
Household Religion: 0.806*** 0.804*** 0.067 0.069 0:255*** 0.2554** 
Christian (0.000) (0.000) (0.187) (0.173) (0.000) (0.000) 
ws i 0.028 0.025 0.099 0.098 0.186** 0.184** 
Household Religion: Sikh (0.831) (0.854) (0.235) (0.236) (0.012) (0.013) 
Partie -0.222 -0.223 -0.185 -0.184 -0.154 -0.157 
Houssnol Religion: CMNe (0.198) (0.197) (0.126) (0.127) (0.123) (0.116) 
H hold si -0.016** -0.016** -0.008** -0.008** -0.010*** -0.010*** 
Deere eae (0.014) (0.014) (0.046) (0.043) (0.008) (0.008) 
Sex of head of household: -0.056 -0.057 -0.003 -0.005 0.012 0.010 
Male (0.391) (0.382) (0.949) (0.900) (0.745) (0.772) 
Piped wat -0.002 -0.000 0.002 0.001 -0.056 -0.055 
Hpee Welet (0.977) (0.994) (0.962) (0.986) (0.111) (0.117) 
iach wile -0.049 -0.049 -0.078* -0.079* -0.010 -0.011 
ee (0.540) (0.542) (0.099) (0.096) (0.812) (0.792) 
Cornmnaniiy Toilet -0.153** -0.154** -0.236*** -0.233*** -0.112*** -0.113*** 
ty (0.031) (0.031) (0.000) (0.000) (0.003) (0.003) 
Wealth Index: = 0.031 -0.009 0.190*** 0.186*** 0.146*** 0.120*** 
Sens newts, ROOTS (0.590) (0.911) (0.000) (0.000) (0.000) (0.004) 
ake 0.187*** 0.105 0.309*** 0.305*** 0.167*** 0.113* 
Wealth Index: middle (0.003) (0.398) (0.000) (0.000) (0.000) (0.080) 
Wealth Tadax? vicher 0.299*** 0.175 0.446*** 0.440*** 0.296*** O217** 
(0.000) (0.330) (0.000) (0.000) (0.000) (0.020) 
Wealth Index: richest 0.503*** 0.331 0.610*** 0.602*** 0.421*** ‘O:312** 
aaa a (0.000) (0.171) (0.000) (0.000) (0.000) (0.014) 
Program*Mother's primary -0.083 0.330*** -0.003 
education (0.647) (0.006) (0.972) 
Program*Mother's secondary -0.130 0.114 -0.043 
education (0.445) (0.294) (0.646) 
Program*Mother's higher -0.625 -0.097 -0.441 
secondary education (0.137) (0.748) (0.105) 
‘ 0.047 0.003 0.030 
Program* Wealth index (0.440) (0.935) (0.338) 
constant -2.708 -2.708 -3.139 -3.065 -3.304 -3.280 
Note: We estimate only four models 
Absolute value of t-statistics in parentheses 
* Significant at 10%; ** significant at 5%; *** significant at 1% 
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Table 4: Impact of Program on Children in Age 0-11, 12-35 and 36-59 Months 
Dependent Variable _|Children Height for age 0-11 Months| Children Height for age 12-35 Months | Children Height for age 36-59 Months 
Statistical Method OLS OLS OLS OLS 
Equation no. 3 4 3 4 3 4 
No. of observation 4178 4178 9211 9211 9647 9647 
Adjusted R-squared 0.049 0.049 0.075 0.076 0.062 0.062 
gplanatory Variables Coef. Coef. Coef. Coef. Coef. Coef. 
P vy (P-value) (P-value) (P-value) (P-value) (P-value) (P-value) 
P ac -0.076 -0.135 0.011 -0.217* 0.153*** -0.004 
TOR ears (0.358) (0.471) (0.834) (0.076) (0.001) (0.967) 
Mother's A -0.002 -0.002 -0.003 -0.003 0.002 0.002 
aca (0.714) (0.711) (0.472) (0.467) (0.487) (0.508) 
i ; 0.007 0.007 0.020*** 0.020*** 0.015*** 0.015*** 
Dieters ee ae aey bind (0.448) (0.433) (0.000) (0.000) (0.004) (0.004) 
‘ 0.047*** 0.046*** 0.027*** 0.027*** 0.030*** 0.030*** 
Mothers Body Massindex) 000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Mother's Education: -0.017 0.216 0.159*** -0.049 0.146*** -0.041 
Completed Primary (0.827) (0.335) (0.001) (0.748) (0.001) (0.730) 
Mother's Education: 0.163** 0.143 0.292*** 0.343** 0.274*** 0.261** 
Completed Secondary (0.028) (0.504) (0.000) (0.014) (0.000) (0.030) 
Mother's Education: 0.483 *** 0.966* 0.555*** 0.676* 0.526*** 0.853** 
Completed High Secondary (0.005) (0.070) (0.000) (0.083) (0.000) (0.015) 
: -0.188** -0.187** -0.197*** -0.196*** -0.134*** -0.135*** 
Household Caste 8G (0.027) (0.027) (0.000) (0.000) (0.005) (0.004) 
. -0.080 -0.083 0.018 0.018 -0.088* -0.088* 
Household Caste: ST (0.383) (0.368) (0.767) (0.766) (0.094) (0.094) 
. -0.028 -0.030 -0.176*** -0.177*** -0.090** -0.092** 
Household Caste: OBC (0.704) (0.686) (0.000) (0.000) (0.026) (0.024) 
Household Religion: 0.103 0.104 -0.146*** -0.147*** -0.146*** -0.148*** 
Muslim (0.254) (0.252) (0.009) (0.009) (0.003) (0.003) 
Household Religion: 0.351*** 0.351*** -0.166** -0.166** -0.059 -0.058 
Christian (0.001) (0.001) (0.014) (0.015) (0.330) (0.340) 
sen aye -0.494*** -0.495*** 0.009 0.007 0.185* 0.180* 
Houschelt Renerne SIR: > gs (0.005) (0.935) (0.949) (0.064) (0.071) 
Bae -0.182 -0.189 -0.229 -0.222 -0.248* -0.251* 
Household Re Neton, O1nEE (0.421) (0.405) (0.157) (0.170) (0.066) (0.062) 
Household sive -0.010 -0.010 -0.018*** -0.018*** -0.021*** -0.021*** 
(0.246) (0.246) (0.001) (0.001) (0.000) (0.000) 
Sex of head of household: -0.186** -0.188** 0.020 0.017 0.047 0.045 
Male (0.030) (0.029) (0.712) (0.759) (0.328) (0.349) 
Piped water -0.051 -0.051 -0.032 -0.032 0.019 0.019 
amines (0.539) (0.538) (0.546) (0.545) (0.693) ee) 
Flush toilet -0.106 -0.106 -0.072 -0.073 0.060 0.057 
(0.315) (0.319) (0.254) (0.248) (0.300) (0.321) 
Community Toilet -0.216** -0.216** -0.216*** -0.214*** -0.032 -0.031 
(0.021) (0.022) (0.000) (0.000) (0.530) (0.545) 
Wealth Index: 0.018 -0.019 0.200*** 0.124* O13 7*** 0.093* 
erase: habe (0.810) (0.851) (0.000) (0.060) (0.001) (0.094) 
aes 0.112 0.033 0.297*** 0.148 0.213*** 0.127 
Wealth Index: middle (0.182) (0.842) (0.000) (0.157) (0.000) (0.147) 
Wealth Index: richer 0.299*** 0.183 0.467*** 0.240 0.381*** 0.254** 
(0.004) (0.439) (0.000) (0.112) (0.000) (0.045) 
Wealth Index: richest 0.574*** 0.413 0.762*** 0.460** 0.492*** 0.320* 
ealth Index: riches’ (0.000) (0.195) (0.000) (0.024) (0.000) (0.061) 
Program*Mother's primary -0.266 0.232 0.214* 
education (0.266) (0.146) (0.093) 
Program*Mother's 0.021 -0.055 0.015 
secondary education (0.926) (0.704) (0.907) 
Program* Mother's higher -0.533 -0.132 -0.360 
secondary education (0.336) (0.744) (0.327) 
: 0.045 0.085* 0.049 
* 
Program* Wealth index (0.580) (0.094) (0.247) 
constant -1.625 -1.607 -2.956 -2.821 -3.281 -3.178 
Note: We estimate only four models 
Absolute value of t-statistics in parentheses 
* significant at 10%; ** significant at 5%; *** significant at 1% 
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Table 5: Impact of Program by Length of Exposure to ICDS Table 6: Program Impact: Logitistic Regression Predicting Probability of Being 
Underweight 
Dependent Variable Weight for age Dependent Variable Underweight Dummy 
Statistical Method OLS Statistical Method LOGIT REGRESSION 
Equation No. (3) (4) () 
Equation no. 1 Observations 25944 23061 23061 
ar - ae Pseudo R-square 0.0599 0.0730 0.0731 
No. of observation ene Odds |Odds Ratio Aca 
xplanatory Variables : * 
Adjusted R-squared 0.1397 pone (vane) 
(P-value) (P-value) 
Explanatory Variables Coef. Program Area 0.900** 0.887* 0.957 
(P-value) (0.038) (0.040) (0.097) 
. * * * 
Promamaaves 0.00°@ Child Age 1.040 1.043 1.043 
(0.109) (0.003) (0.004) (0.004) 
: Square of Child Age 1.000* 0.999* 0.999* 
Age of child -0.03*** - z x 
(0.000) Mother's Age 1.011 1.009 1.009 
(0.003) (0.003) (0.003) 
Si f f child 0.00*** [ “<2... qi Gage 2. . i aqpagae il aumae 1 ame a) 
Sees ae (0.000) Mother's Age at first birth 0.970* [0.993 0.993 
(0.004) (0.005) (0.005) 
Mother's Age Toon. Mother's Body Mass Index 0.875* 0.897* 0.897* 
, (0.005) (0.005) (0.005) 
Mother's Age at first birth 0,01*** Mother's Education: Completed Primary 0.769* 0.896* 1.009 
(0.000) (0.029) | (0.037) | (0.120) 
Mother's Education: Completed Primary 0.09*** Mother's Education: Completed Secondary 0.528* 0.732* 0.691* 
(0.000) (0.017) (0.029) (0.080) 
Mother's Education: Completed Secondary 0.22 Mother's Education: Completed High Secondary | 9.321* 0.534* 0.229* 
(0.000) (0.063) (0.113) 
' 1.229* 1.229* 
Mother's Education: Completed High Secondary 0:32*** Poneenolicone ee 
(0.000) (0.056) (0.056) 
5 7 Household Caste: ST 1.275* 1.273* 
Mother's Body Mass Index Tate8) (0.065) (0.065) 
Household Caste: OBC 1.149* 1.149* 
Household Caste: SC -0.10 (0.045) (0.045) 
(0.000) 
Household Religion: Muslim 1.005 1.006 
Household Caste: ST -0.12*** (0.048) (0.048) 
(0.000) : 7 
Household Religion: Christian 0.657 0.658 
Household Caste: OBC -0.08*** (0.040) (0.040) 
(0.000) 
Household Religion: Sikh 0.792** 0.793** 
Household Religion: Muslim -0.05* (0.084) (0.084) 
(0.052) 
Household Religion: Other 1.104 1.106 
Household Religion: Christian 0.32** (0.143) (0.143) 
(0.000) Household size 1.018* 1.018* 
Household Religion: Sikh 0.14" (0.005) _|__ (0.005) 
(0.012) Sex of head of household:Male 1.047 1.049 
— (0.049) (0.050) 
Household Religion: Other -0.20** 
(0.012) Piped water 0.977 0.977 
(0.046) (0.046) 
Household si -0.01*** 
Nomen? (0.000) Flush toilet 1.084 1.085 
(0.062) (0.062) 
Piped water eee Community Toilet 1.258* 1.258* 
, (0.063) (0.063) 
Flush toilet -0.06* Wealth Index: poorer 0.807* 0.831* 
(0.079) (0.032) (0.045) 
Community Toilet -0.18*** Wealth Index: middle 0.680* 0.720* 
(0.000) (0.029) (0.062) 
ri 0.552* 0.602* 
Wealth Index: poorer QS *** Wealth Index: richer 
(0.000) (0.031) (0.076) 
Wealth Index: richest 0.433* 0.489* 
Wealth Index: middle pa (0.037) (0.084) 
Program*Mother's primary education 0.875 
Wealth Index: richer 0.36*** (0.110) 
(0.000) Program*Mother's secondary education 1.065 
Wealth Index: richest 0.53*** oe) 
(0.000) Program*Mother's higher secondary education 2.483+ 
(1.255) 
constant -2.64 
Program* Wealth index 0.967 
Note: Numbers in parenthesis are p-value. (0.041) 
Significance: *@ at close to 10% level, * at 10% level, ** at 5% level, *** at 1% level. Note: Numbers in parenthesis are p-value. 
Significance: *@ at close to 10% level, * at 10% level, ** at 5% level, *** at 1% level. 
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Table 7: Program Impact: Logitistic Regression Predicting Probability of Stunting 
Dependent Variable Stunted: Dummy 
Statistical Method LOGIT REGRESSION 
Equation No. (3) (4) (5) 
Observations 25918 23036 23036 
Pseudo R-square 0.0685 0.0769 0.077 
Explanatory Variables Odds Ratio Odds Ratio Odds Ratio 
(P-value) 
(P-value) (P-value) 
Program Area 0.957 0.962 1.136 
(0.040) (0.043) (0.115) 
Child Age 1.103* 1.106* 1.106* 
(0.004) (0.004) (0.004) 
Square of Child Age 0.999* 0.999* 0.999* 
(0.000) (0.000) (0.000) 
Mother's Age 1.007** 1.001 1.001 
(0.003) (0.003) (0.003) 
Mother's Age at first birth 0.964* 0.984* 0.984* 
(0.004) (0.005) (0.005) 
Mother's Body Mass Index 0.940* 0.960* 0.960* 
(0.004) (0.005) (0.005) 
Mother's Completed Primary 0.814* 0.888* 1.100 
(0.030) (0.037) (0.131) 
Mother's Completed secondary 0.553* 0.721* 0.694* 
(0.018) (0.028) (0.080) 
Mother's Completed High secondary 0.273* 0.464* 0.251* 
(0.027) (0.052) (0.109) 
Household Caste: SC 1:258* 1.258* 
(0.057) (0.057) 
Household Caste: ST 1.079 1.077 
(0.054) (0.054) 
Household Caste: OBC 1.148* 1.149* 
(0.045) (0.045) 
Household Religion: Muslim 1.096+ 1.098+ 
(0.052) (0.052) 
Household Religion: Christian 1,151** 1,151** 
(0.067) (0.067) 
Household Religion: Sikh 0.893 0.896 
(0.089) (0.089) 
Household Religion: Other 1,.331%* 1331** 
(0.174) (0..174) 
Household size 1.029* 1.029* 
(0.005) (0.005) 
Sex of head of household: Male 1.008 1.010 
(0.047) (0.047) 
Piped water 0.989 0.988 
(0.045) (0.045) 
Flush toilet 1.019 1.021 
(0.056) (0.056) 
Community Toilet 1.189* 1.188* 
(0.058) (0.058) 
Wealth Index: poorer 0.884* 0.933 
(0.035) (0.051) 
Wealth Index: middle 0.761* 0.845+ 
(0.033) (0.073) 
Wealth Index: richer 0.622* 0.728** 
(0.034) (0.091) 
Wealth Index: richest 0.418* 0.517* 
(0.035) (0.088 
Program*Mother's primary education 0.785+ 
(0.099) 
Program* Mother's secondary education 1.043 
(0.126) 
Program*Mother's higher secondary education 1.943 
(0.867) 
Program* Wealth index 0.942 
(0.040) 
Note: Numbers in parenthesis are p-value. 
Significance: *@ at close to 10% level, * at 10% level, ** at 5% level, *** at 1% level. 
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